viscous drag. Using this technique, we were able to quantify the impulsive force.
We used the method to evaluate intercellular adhesion. In inflammation, circulating leukocytes (white blood cells that fights infection) and endothelial cells (in the walls of blood vessels) critically interact. We estimated this interaction by measuring the intercellular adhesion strength. We prepared a co-culture of leukocytes on an endothelial cell monolayer on a cover slip, and placed the entire set-up on a glass-bottomed dish: see Figure 2 (a). When a femtosecond laser pulse was focused through a 40 objective lens at the ventral (i.e., left) side of an adherent leukocyte, the leukocyte moved toward the opposite (right) side of the laser focal point: see Figure 2 (b). We estimated the impulse to induce the slipping movement of an adherent leukocyte on an endothelial cell layer from our previous laser AFM measurement (0.3 10 12 Ns).
This method enables us to estimate the adhesion of various types of cells observed by optical microscopes. As well as the example in Figure 2 , we have successfully estimated the intercellular adhesion strength of endothelial cells, and others including those known as NIH3T3 (fibroblast) and PC12 (pheochromocytoma) cells. Although this work has focused on cell biology, potential applications include quantifying the binding strength and/or fragility of heterojunctions of complex micro-objects, such as components in micro-electromechanical systems, biocompatible materials, optical elements integrated with glasses and polymers, micrometer-sized protein crystals in capillary tubes, and so on. In this work, we estimated the adhesion as an impulse. However, strictly speaking, the adhesion strength should be evaluated as the energy gap between the bonded and free conditions. We are now considering a method to estimate the energy gap from our impulse experimental results.
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